Some information concerning the state of stress within the earth can be obtained from observations of the shape of the geoid. Stresses must be present in order to support the nonequilibrium shape of the earth. However, it is not clear whether these stresses are due'to the motion of matter against some viscous property or due to static stresses of a material with finite strength.
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One measure of the static strength of materials comes from the observation that in the laboratory, materials break abruptly in brittle fracture when the applied stresses exceed the critical yield stresses. On the other hand, a weak material will flow under the influence of an applied stress without visible evidence of fracture.
A graph of the rate at which earthquake energy is released in the interior of the earth should give, therefore, a picture of the coupling of the relative strength of the earth's interior and the rate at which strain-energy can be accumulated. In regions where earthquake energy rates are high, we infer that either the strength of the material is high, or that the rate of strain-energy accumulation is high, or both; where the earthquake energy-depth function is low, we may assume that flow has taken place since either the strength is small or the rate of strain-energy accumulation is low. If we assume that the rate of accumulation of the deforming strainenergy is more or less uniform over small regions, we may assume that the earthquake energy rate-depth function gives a picture of the relative strength of earth materials, in a differential sense.
Gutenbergl" 2 has tabulated the energies released in world-wide major earthquakes as a function of depth. These are given for the period 1914-1954 at shallow depths and over a shorter time interval at greater depths. The total earthquake energy released at any depth, as Gutenberg has noted, is governed by the greatest of all earthquakes. Earthquakes having one magnitude less than the largest contribute negligibly to the total energy released. To Gutenberg's list there have been added the earthquakes that have occurred since 1954 taken from the B.C.I.S. and U.S.C.G.S. lists. The energies of these earthquakes have been summed in a 100-km sliding window. The result of this summation is plotted in Figure 1 . The abscissa is the top of the window.
An interpretation of this result shows, of course, that most of the earthquake energy is released in the crust of the earth. -The crust has a much greater mean be correlated to the fact that the region above 300 km in the mantle encompasses the low-velocity layer; if the material in the uppermost 300 km is near the melting point, then this might account both for the low mean yield strength and the low-velocity layer. A second strong region is observed at a greater depth beginning around 550 km; the confidence that this deeper strong band exists is not as great as that for the upper band. This is a consequence of the inaccuracy in focal depth determinations.
The energy rate-depth function becomes zero at depths roughly below 700 km. This, of course, reflects the fact that this horizon represents the greatest depth at which deep-focus earthquakes have been observed. On the basis of the discussion above, this is interpreted to mean that the material below 700 km is much weaker than that above. If the rate of strain-energy accumulation is the same in the regions immediately above and below 700 km, then we must conclude that below 700 km the material is iil considerably greater motion, corresponding to lower strength.
The result of this speculation is therefore to indicate that the lower mantle is probably in a state of flow, whereas the upper mantle is perhaps more rigidly confined. This last observation has been made by Gutenberg; however, the picture of the fine structure of the yield strength of the upper mantle is a new result:
Since most earthquakes occur in rather confined geographical regions, the strengths obtained here do not give an accurate picture of the strengths of crustal and mantle rocks. The curve of Figure 1 reflects the strength of the weakest material at any depth. The nature of the weakest material may depend upon the focal mechanism; it is not certain that brittle fracture is the focal mechanism at all depths. In the case of earthquake faults the weakest material is probably the broken material in the fault zones themselves. If this is the case, this interpretation provides a lower bound for the strengths of the rocks near the faults; the surrounding rocks are certain to be stronger than the matter in the fault zones in view of repeated activity on the same faults. The mean yield strengths for any radius are thus strongly weighted by the weakest points. This calculation is based upon a world-wide distribution of earthquake foci; these results therefore represent worldwide averages and give no picture of lateral heterogeneity of yield strength. VOL. 51, 1964 GENETICS: DOBZHANSKY ET AL. 3
Again we emphasize that the interpretation yields only the fact that the lower bound for the mean yield strength is lower slightly above 300 km than below 300 km; similar comparisons apply to the depths slightly above and below 550 km. Strengths are not compared at widely separated depths.
No statistical analysis of these results has as yet been made. The statistical properties of the curve may modify the interpretation.
1 Gutenberg, B., "The energy of earthquakes," Quart. J. Geol. Soc. London, 112, 1-14 (1956 Drosophila paulistorum is genetically perhaps the most complex, but also one of the most interesting, species of its genus. Dobzhansky and Spasskyl found that some strains of this species fail to cross with certain morphologically similar strains; other strains intercross but produce fertile female and sterile male hybrids; and still other strains cross as easily as do females and males from the same strain, and yield fertile progenies. Dobzhansky and Spassky divided the strains at their disposal into five races or incipient species, which do not intercross or produce sterile male progenies, and a sixth, Transitional race, each strain of which is fertile with at least one other race. Most remarkable of all, in three localities (Barro Colorado in Panama, Llanos of Colombia, and Georgetown in British Guiana), two races were found to coexist side by side, apparently without gene exchange. These sympatric but reproductively isolated "races" behave, then, as full-fledged species. And yet the Transitional race, and also the transitional strains discovered by Malogolowkin,2 show that a gene flow between these "species" is at least potentially possible. Drosophila paulistorum is a superspecies, as defined by Mayr.3 Accession of new material from some critically important portions of the distribution area of Drosophila paulistorum now permits a more thorough, though still far from exhaustive, analysis of the situation.
Materials.-Samples of the populations of D. paulistorum were collected in 39 localities or groups of localities shown on the maps in Figures 1 and 2 and listed below. The wild-collected flies were sent to the laboratory in New York, where each female was placed in a separate culture and allowed to produce progeny. The progenies from the same locality were intercrossed chainwise, A 9 X B c,B 9 X C d... Z 9 X A c. If all the crosses succeeded and gave fertile F1 offspring, the progenies of several females were combined in as many strains as seemed possible to maintain. If some of the crosses failed or gave sterile progenies, further tests were arranged to discover which lines belong to the same Mendelian population. A total of 97 strains were available for the experiments (this number does not include the strains maintained by Dr. C. Malogolowkin at Columbia University). The number of possible intercrosses of 97 strains being prohibitively large (9,312), only about one
